The vertebrate body plan is bilaterally organized with respect to a central axis that is located in the body midline. While the dorsal midline is the earliest midline region to form and by far the most well-studied, there are other midline structures that form later in development in more ventral regions, including the aorta, heart, gut tube, and the dorsal and ventral gut mesenteries that attach the gut to the body wall. Formation of ventral midline structures, and how they become aligned with the dorsal midline, is a fundamental aspect of vertebrate development that is poorly understood.
The vertebrate body plan is bilaterally organized with respect to a central axis that is located in the body midline. While the dorsal midline is the earliest midline region to form and by far the most well-studied, there are other midline structures that form later in development in more ventral regions, including the aorta, heart, gut tube, and the dorsal and ventral gut mesenteries that attach the gut to the body wall. Formation of ventral midline structures, and how they become aligned with the dorsal midline, is a fundamental aspect of vertebrate development that is poorly understood.
In this study, we use the chick embryo dorsal mesentery (DM) as a model for investigating positioning of ventral midline structures. We document the formation of the DM by epithelial-to-mesenchymal transition (EMT) and medial ingression of the lateral plate (LP) coelomic epithelium (CE) and show that DM positioning is a fundamentally dynamic process regulated by relative levels of bone morphogenetic protein (BMP) signaling in the two sides of the ingressing LP. Long term effects of defective DM mispositioning include disturbances during initial stages of lung morphogenesis.
Investigating the cellular mechanism for BMP-regulated positioning of the DM, we found that CE derived mesenchyme requires BMP signaling cell autonomously to survive, but that cell death is insufficient to cause defects in DM formation. On the other hand, down-regulation of BMP signaling in the LP reduced expression of the transcription factor Snail2 and increased laminin protein stability, consistent with EMT inhibition. Direct generation of defective EMT in the CE also caused DM deviation. These data suggest that EMT is one mechanism through which BMP signaling regulates DM positioning.
Finally, since the dorsal midline is a source of BMP antagonists, these results suggest a mechanism for aligning the dorsal and ventral embryonic midlines. doi:10.1016/j.mod.2017.04.176
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The role of hdac6 in cilia-driven symmetry breakage in the frog Xenopus Matthias Tisler, Sophie-Luise Landua, Marc Fiebig, Agnes Fietz, Philipp Vick, Axel Schweickert, Martin Blum University of Hohenheim, Stuttgart, Germany hdac6 is one of 11 vertebrate histone deacetylase genes. A chemical modifier screen and the use of pharmacological inhibitors identified hdac6 as a candidate gene for the specification of vertebrate left-right (LR) asymmetry. We have systematically investigated the role of hdac6 in LR axis formation in Xenopus. Among other tissues, hdac6 was expressed in the superficial mesoderm (SM), from which the ciliated left-right organizer (LRO) in the roof of the archenteron is derived, and in the LRO itself. Asymmetric organ placement was randomized in morphants and in specimens treated with the Hdac6-specific inhibitor tubastatin A, and asymmetric marker gene expression was not induced (nodal1, pitx2c). The flow target gene dand5 was not repressed in morphants, indicating that cilia-driven leftward flow was impaired. Indeed, cilia were shorter and mispolarized upon hdac6 loss-of-function. Cilia defects were due to attenuation of foxj1 expression in the SM, as foxj1 was able to rescue laterality in hdac6 morphants. Next we investigated whether hdac6 was involved in canonical Wnt signaling, which drives foxj1 induction in the SM. Three lines of evidence support this notion: (1) Wnt/ß-catenin (ßcat) dependent secondary axis formation was impaired in hdac6 morphants; (2) hdac6 knockdown attenuated a canonical Wnt Luc-reporter; (3) hdac6 knockdown interfered with canonical Wnt-dependent induction of neural crest marker genes snail and twist. Together, these data show that hdac6 acts in LR axis formation by interfering with Wnt/ ßcat-dependent foxj1 induction in the SM, presumably through the deacetylation of ßcat which prevents nuclear translocation. Our work provides the first detailed in vivo study of the embryological function of this important enzyme, that has so far mostly been investigated in pathological contexts, particularly in tumor cells. 
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Somites are bilaterally paired blocks of paraxial mesoderm that form along the head to tail axis of the developing embryo in segmented animals.
The periodicity of somite formation is regulated by a molecular oscillator called the segmentation clock which drives cyclic gene expression in the unsegmented paraxial mesoderm (PSM) from which somites derive.
Three signalling pathways have been proposed to underlie the molecular mechanism of the oscillator: Wnt, Fgf and Notch. In particular, the Notch signalling pathway has been demonstrated to be an essential piece in the intricate somitogenesis regulation puzzle.
Notch signalling does not use second messengers, but rather the receptor becomes cleaved upon ligand activation and this liberates the Notch intracellular domain (NICD) which translocates to the nucleus and activates target gene expression -which includes a number of so-called clock genes.
The stability and turnover of NICD is inextricably linked to the regulation of the pace of segmentation clock. NICD stability is a key requisite for its activity and to date the regulation of stability has been attributed to phosphorylation of the PEST domain by two kinases namely cyclin-dependent kinase-8 (CDK8) and GSK-3β.
NICD turnover is reported to be regulated by the SCF Sel10/Fbxw7 E3 ubiquitin ligase complex. Exposure of PSM explants to the small molecule inhibitor MLN4924, which inactivates SCF E3 ligase complex by suppressing neddylation of Cullin-1, leads to elevated NICD levels and a delay in clock oscillations.
It is reported that NICD recognition by SCF ubiquitin ligase complex is phosphorylation-dependent, however there is very little data describing the phosphosites involved. Given how pleiotropic this signalling pathway is both in development and in disease and Abstracts S75
